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Carcinoma  is  a Parasitic  Disease. 


It  is  probable  that  cancer  has  been  during  many  centuries 
regarded  as  a parasitic  disease.  To  the  ancients  it  presented 
itself  as  a loathsome  beast,  which  seized  upon  the  breast, 
drove  its  long  claws  into  the  surrounding  tissues,  derived  its 
sustenance  by  sucking  out  the  juices  of  its  victim  and  never 
even  relaxed  its  hold  in  death.  In  those  days  it  was  an 
animal. 

It  is  probable  that  at  a later  date  it  presented  itself  to  our 
forefathers  rather  as  a vegetable,  and  the  terms  fungous, 
fungating,  and  the  like,  denoted  certain  conditions  of  cancer. 
The  likeness  of  morbid  new  growths  to  some  of  the  large 
parasitic  tumours  of  plants  and  trees  also  tended  to  encourage 
the  belief  in  the  parasitic  origin  of  cancer. 

The  moulds  which  attack  and  infiltrate  the  tissues  and 
organs  of  certain  insects  and  the  larva  of  insects,  and  gradually 
replace  them,  although  their  form  may  still  be  maintained  and 
distinguished,  remind  us  of  those  cases  of  cancer  in  which 
the  walls  of  hollow  organs,  feuch  as  the  stomach,  although 
infiltrated  and  thickened  by  the  disease,  still  retain  their  form 
as  walls. 

The  resemblance  of  cancerous  masses  to  the  masses  formed 
In  specific,  tuberculous,  and  other  diseases  which  we  now 
recognize  under  the  general  term,  the  infective  tumours — 
a resemblance  so  close  that  it  is  sometimes  impossible  to 
distinguish  between  cancerous  and  infective  masses— provides 
another  reason  for  the  belief  in  the  parasitic  nature  of  cancer. 
And  the  disposition  of  the  secondary  growths  in  the  two  kinds 
of  disease  lends  still  further  colour  to  the  theory. 

And  there  are  certain  parasitic  diseases  of  fish,  of  the  barbel 
and  the  pike  especially,  in  which  the  tumours  are  almost 
entirely  made  up  of  myxo-sporidia,  and  in  which  the 
resemblance  to  malignant  disease  is  so  strik'ng  that  it  is 
almost  impossible  to  believe  that  they  are  not  cancerous. 

It  would  be  easy  to  multiply  reasons,  some  of  them  wholly 
fantastical,  some  quite  sound,  for  regarding  cancer  as  a para- 
sitic disease,  or,  at  least,  as  a disease  due  to  the  presence  or 
influence  of  parasites. 

Of  course,  the  parasite  has  been  frequently  sought  for,  and, 
as  every  one  knows,  has  not  infrequently  been  found.  Now, 
it  is  vegetable,  of  the  nature  of  yeast.  Now,  it  is  animal,  one 
of  the  sporozoa.  Anon,  it  is  a bacillus  or  bacterium.  And, 
again, -it  is  a body  of  uncertain  character  which  is  sometimes 
presented  to  us  under  the  name  of  its  creator.  Scheuerlin, 
Darier,  San  Felice,  Jackson  Clarke,  Nils  Sjobring,  Sudake- 
vitch,  Ruffer,  Pllmmer,  Pfeiffer,  and  I know  not  how  many 
clever  and  distinguished  men,  have  believed  in  the  existence 
of  a «-t,ncer  parasite,  and  have  presented  it  in  one  form  or 
another  to  the  scientific  world;  always  with  the  same 
result  down  to  the  discoveries  of  the  last  few  months.  It  has 
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been  examined,  tested,  tried  and  found  wanting,  until, 
at  length,  the  Director  of  our  Imperial  Cancer  Research,  in 
the  Scientific  Report  of  this  year  (190s)1,  says  : “ The  parasitic 
hypothesis  has  been  subjected  to  severe  criticism  in  practi- 
cally every  textbook  of  pathology.” 

It  might,  therefore,  be  thought  that  the  parasitic  theory  of 
cancer  should  be  buried,  never  again  to  be  unearthed  except 
as  a warning  to  those  who  come  after  us  of  the  waste  of  time 
and  energy  which  may  be  incurred  by  a too  obstinate  adher- 
ence to  a preconceived  idea.  Yet,  so  strong  is  the  feeling  in 
the  minds  of  many  surgeons  in  favour  of  the  parasitic  theory, 
that  I confess  I experienced  a grave  sense  of  disappointment 
when  I found  it  ruthlessly  condemned  by  our  Director, 
particularly  as  the  first  issue  of  the  scientific  reports  last  year 
raised  the  hope  that  it  might  be  considered  from  another 
point  of  view.2 

I am  afraid  it  will  be  regarded  as  nothing  short  of  audacity 
that  I should,  in  the  face  of  the  almost  unanimous  opinion  of 
pathologists,  once  more  insist  that  carcinoma  is  a parasitic 
disease,  not  in  the  limited  sense  in  which  the  term  appears  to 
have  been  used  of  late,  as  synonymous  with  infective,  but  in 
the  larger  and  wider  sense  in  which  it  used  to  be,  and  should 
always  be,  employed,  to  express  the  fact  of  one  organism 
living  at  the  expense  of  another  organism,  each  pursuing  its 
otherwise  separate  and  independent  existence.  The  organism 
which  lives  upon  the  other  is  the  parasite,  and  the  organism 
on  which  it  lives  is  the  host,  and  these  terms,  which  are  per- 
fectly well  understood,  I shall  employ.  And  I shall  limit  the 
discussion  to  carcinoma,  not  because  there  appears  to  me  to 
be  an  essential  difference  between  sarcoma  and  carcinoma  in 
relation  to  the  parasitic  theory,  but  to  avoid  confusion,  and  on 
account  of  the  much  greater  attention  which  has  been  paid  to 
carcinoma  experimentally,  and  because  a single  lecture  is  far 
too  small  a compass  in  which  to  compress  a consideration  of 
all  and  every  kind  of  malignant  disease. 


Fie  1 —Transition  of  normal  into  abnormal  processes  of  the  epi- 
’ dermis.  (Butlin,  Sarcoma  and  Carcinoma,  1882,  Plate  3.) 


Before  I go  farther  I wish  to  direct  attention  to  some  impor- 
tant modifications  in  the  views  of  cancer  pathologists.  For 
many  reasons  the  elements  of  carcinoma  were  regarded,  until 
quite  recently,  and  probably  are  still  regarded  by  many 
pathologists,  as  directly  derived  from  the  elements  of  the 
part  in  which  the  carcinoma  first  appears.  It  is  much  more 
easy  to  exhibit  this  in  epithelioma  than  in  the  other  varieties 
of  carcinoma,  and  I show  here  one  of  my  own  drawings,  made 
many  years  ago,  for  the  purpose  of  illustrating  the  transition 
of  the  normal  into  the  abnormal  processes  of  carcinoma.  It 
was  further  believed  that,  although  the  growth  of  carcinoma 
Is  chiefly  due  to  the  growth  and  reproduction  of  Its  own 


3 


proper  cells,  it  may  also  in  part  be  due  to  transformation  of 
the  elements  of  the  normal  tissues,  similar  to  the  primary 
transformation  out  of  which  the  carcinoma  had  its  origin. 
And  there  was  always  doubt  regarding  the  origin  of  the 
stroma  or  framework  of  carcinoma. 

A few  years  ago,  I think  Ribbert  first  maintained,  from  the 
examination  of  much  earlier  specimens  of  carcinoma  of  the 
skin  than  had  previously  been  submitted  to  pathologists,  that 
the  microscopic  anatomy  of  continuous  sections  of  these  early 
growths  does  not  support  the  theory  of  the  derivation  of 
carcinoma  from  the  extension  downwards  of  the  normal  pro- 
cesses of  the  epidermis.  The  very  youngest  carcinoma  of  the 
skin  consists  of  cells  which  resemble  in  many  respects  the 
cells  of  the  epidermis,  and  which  may  lie  in  contact  with  the 
processes  of  the  epidermis,  but  which  cannot  be  shown  to  be 
derived  from  the  cells  of  the  epidermis.  On  the  contrary,  the 
cells  of  the  carcinoma  may  invade  the  processes  of  the 
epidermis,  may  change  their  shape  by  pressure,  and  may  lead 
to  their  destruction,  but  the  carcinoma  cells  are  neither  trans- 
formed into  normal  cells,  nor  can  they  be  shown  to  be  derived 
from  the  normal  cells.  This  view  is  now  held  by  many 
pathologists,  and  is  maintained  by  our  Director,  Dr.  Bashford, 
and  his  assistant,  Dr.  Murray.  To  illustrate  it  I have  copied 
drawings  and  diagrams  of  Ribbert  and  Borrmann  for  car- 
cinoma of  the  skin,  and  of  Bashford  for  carcinoma  of  the 
tongue.* 

The  second  modification  is  even  more  important,  and  it 
also  is  supported  by  the  observations  of  our  research : that 
the  growth  of  carcinoma  depends  on  the  growth  and  repro- 
duction of  its  own  proper  cells,  and  does  not  depend  on 
transformation  of  the  neighbouring  cells  into  carcinoma 
cells.  Our  Director  confirms  this  view  from  the  examination 
of  carcinoma  of  different  varieties  in  different  parts  of  the 
body.  There  is  no  transformation  of  the  normal  cells  of  the 
adjacent  parts,  whether  these  be  squamous  or  columnar  or 
spheroidal.  They  may  be  thrust  aside  by  the  carcinoma 
cells,  or  undermined,  or  atrophied,  or  actually  destroyed,  but 
they  are  not  transformed.  The  growth  of  the  disease  is  due 
to  the  multiplication  of  its  own  proper  elements. 

There  is  a third  matter  on  which  our  Director  has  been 
working  and  has  made  authoritative  statement:  the  origin 
of  the  stroma  or  framework  of  carcinoma.  This  has  frequently 
been  discussed ; but  our  pathologists  have  watched  its 
development  day  by  day  in  carcinoma  which  has  been 
inoculated.  They  tell  us  that  it  is  derived  from  the  con- 
nective tissue  of  the  part  in  which  the  carcinoma  grows,  and 
does  not  depend  on  transformation  of  the  carcinoma  cells. 
Whether  the  stroma  is  formed  as  a result  of  “ irritation  ” pro- 
duced by  the  presence  and  progress  of  the  disease  ; whether 
it  is  disposed  and  arranged  in  this  manner  or  in  that  manner 
in  obedience  to  an  influence  exercised  by  the  carcinoma  cells, 
as  was  suggested  many  years  ago  by  Ballance  and  Shattock,3 
I do  not  know. 


* In  this  connexion  it  is  very  interesting  to  study  the  third  plate  of 
Thiersch’s  atlas,  which  is  intended  to  show  the  origin  of  cancer  of  the 
skin  from  the  processes  of  the  epidermis.  Two  of  the  figures  show 
precisely  the  same  relation  of  the  growth  to  the  surface  epithelium  as 
that  which  is  exhibited  in  Ribbert  and  Borrmann’s  drawings,  and  might 
be  used  for  their  purpose.  But  it  either  had  escaped  the  observation  of 
Thiersch  or  had  been  differently  interpreted  by  him. 
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It  suffices  for  my  purpose  that  modern  observation,  under 
the  most  favourable  conditions,  shows  that  there  is  no  trans- 
formation of  normal  cells  into  carcinoma  cells  in  the  course 


Figs,  2 and  3.— Carcinoma  of  the  skin  and  adjacent  epidermis.  (Ribbert, 
6eechwulsUeh,re,  1904,  Fig.  469  ; and  Borrinann ,'mZeitschrift  fUr  Krtbir 
lorschung,  1904,  bet.  II.  p.  fc6,  Fig.  45.) 


Fig.  4.— Very  early  epithelioma  of  the  tongue,  with  adjacent  mucous 
membrane.  (Baskford,  Scientific  Keports  on  the  Investigations  of 
the  Imperial  Cancer  Research  Fund,  No.  2,  1905,  Fig.  35.) 
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of  the  growth  of  the  disease,  and  that  the  stroma  Is  not 
developed  from  the  cells  of  the  carcinoma.  And,  for  the 
present,  there  is  no  direct  evidence  that  the  cells  of  the 
youngest  carcinoma  are  derived  from  the  cells  of  the  part  in 
which  it  first  appears. 

On  these  and  other  grounds,  which  T will  presently  mention, 
I shall  maintain  that  the  carcinoma  cell  is  an  independent 
organism,  like  many  a protozoon ; that  it  lives  a life  which  is 
wholly  independent  and  proper  to  iteelf ; and  that  it  lives  as 
a parasite  in  the  body  of  thejtnimal  which  is  affected  with 
carcinoma,  deriving  its  nourishment  from  this  host,  and 
doing  nothing  to  repay  the  host  for  the  su.ttnance  of  which  it 
robs  him. 


Fig.  5.— Young  carcinoma  cell,  with  nucleus  and  membrane 

Fig.  6.— Large  carcinoma  cell  with  double  membrane  a jd  multiple 

nuclei. 

Fig.  7.— Carcinoma  cell  without  a membrane.  (All  three  from  Fabre- 
Domergue,  Lea  Cancers  Bpitheiiaux,  1898,  Plate  lx.) 

See  what  the  cell  is  like.  It  presents  itself  to  us  as  a mass 
of  protoplasm,  sometimes  but  not  always,  surrounded  by  a 
membrane,  and  containing  a nucleus.  The  nucleus  and  the 
body  of  the  cell  consist,  so  far  as  we  have  ascertained,  of  con- 


Fig.  8.  - Section  of  squamous  carcinoma,  showing  prickle  cells.  (From 
Plate  II  of  Fabre-Domergue.) 
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stituents  precisely  similar  to  those  of  which  the  simplest 
protozoa  are  composed.  The  protoplasm  of  the  cell  often  con- 
tains granules,  and  is  frequently  vacuolated.  It  generally 
exhibits  the  same  general  characters  in  the  same  carcinoma, 
but  its  shape  and  size  are  affected  by  its  surroundings  and  by 
the  conditions  under  which  its  life  is  passed.  Such  is  its 
anatomy  ; it  is  the  anatomy  of  the  simplest  forms  of  animal 
life. 

Of  its  physiology  we  know  less,  for  it  has  not  yet  'been 
possible  to  study  it  outside  the  body  of  the  host.  Examined 
on  a warm  stage,  it  is  said  to  exhibit  amoeboid  movement, 
and  to  change  its  shape.  The  prickle  cells  which  we  frequently 
meet  with  In  squamous-celled  carcinoma  remind  us  of  the 
pseudopodial  processes  of  certain  of  the  protozoa.  We  may 
assume  that  It  ingests,  digests,  and  excretes,  and  that  many 
of  the  appearances  which  the  cells  present  on  section  are  due 


Fig.  9.— Nucleus  of  calcituba. 

Fig.  10.— Cells  of  Plasmodium  malariae. 

Fig.  11.— Colpoda  steinii  cells.  (All  from  Calkins,  The  Protozoa,  1901, 
Figs.  14,  8,  and  17.) 

to  these  phenomena.  There  can  be  no  doubt  that  it  may 
become  surrounded  by  a membrane,  that  the  membrane  may 
become  horny,  and  that  the  cell  is  liable  to  dropsical  and 
degenerative  changes. 


Fig.  12.— Direct  division  of  Fig.  13.— Endogenous  multiplication 

cell  of  carcinoma  of  of  a cell  from  carcinoma  of  the 

the  breast.  breast.  (Figs.  6 and  25 

of  Fabre-Domergue.) 

Although  we  have  not  been  able  to  follow  all  the  phases  of 
reproduction  in  the  carcinoma  cell,  there  is  evidence  that  this 
takes  place  by  mitosis  and  by  amitosis,  and  the  conjugation 
of  nuclei  has  been  observed  not  only  in  sections  taken  from 
carcinoma  of  the  lower  animals,  but  in  carcinoma  from  the 
human  subject.  Whether  this  conjugation  is  concerned  with 
the  reproduction  of  the  cells,  or  whether  it  is  a means  by 
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which  they  renew  their  vitality,  may  be  doubtful,  but  it 
appears  to  be  of  vast  importance  in  the  lives  of  the  simplest 
animal  forms. 

Whether  the  cells  of  carcinoma  never  die  a natural  death, 
and  thus  fulfil  the  axiom  that  “unit  masses  of  living  matter 
are  in  some  measure  exempt  from  natural  death,”4  I do  not 
undertake  to  say,  but  one  thing  is  sure,  that  they  exhibit  a 
singular  tenacity  of  life,  for  they  have  been  kept  for  many 


Fig.  14.— Actinosphoerium  Esch. 

Fig.  15.— Branching  nucleus  of  Ephelota. 

Fig.  16.— Division  (budding)  of  Euglypha  alveolata.  (All  from  Calkins, 
Figs  17,  28,  54,  and  23.) 


Fig.  17  —Conjugation  of  nuclei  of  Actinophrys. 

Fig.  18.— Conjugation  ofinuclei  from  epithelioma  of  mousey  (Bashford, 
Scientific  Reports,  No.  x,  1904,  Fig.  32.) 


days  at  a temperature  of  less  than  270  F.,  or  have  been  placed 
lized  flasks  of  glass  and  sent  across  the  sea  by  post, 
an  1 * Ye  *n  eac^.^nstance  been  inoculated  with  as  good  result 
aa  H ^ey  3«st  been  transplanted  from  one  animal  to 
another.  There  seems,  therefore,  no  reason  to  doubt  that 
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they  may  live  during  long  periods  of  time,  provided  th 
conditions  are  sufficiently  favourable.  Our  Director  thinks 
they  do  not  produce  or  “manufacture”  any  specific  poison 
which  is  hurtful  to  the  tissues  of  the  host ; but,  on  the  other 
hand,  they  certainly  seem  to  be  liable  to  the  attacks  of  patho- 
genic organisms  in  the  same  way  in  which  the  myxo-sporidia 
of  the  barbel  and  the  pike  are  liable  to  them.16 

Of  course,  I cannot  claim  that  the  life-history  of  the  car- 
cinoma cell  is  complete  in  the  sense  in  which  it  is  complete 
for  many  of  the  protozoa.  It  would  be  strange  if  it  were  so, 
for  hitherto  it  has  been  almost  entirely  studied  as  a dead 
organism,  and  with  preconceived  opinions  on  its  origin  and 
nature. 

Let  us  imagine  a tumour  wholly  composed  of  such  elements 
as  these  cells,  having  no  other  interest  than  their  own  main- 
tenance and  the  reproduction  of  the  species ; tenacious  of 
life,  even  under  very  adverse  conditions  ; probably  capable  of 
living  fin  g periods  of  time  where  the  conditions  are  mode- 
rately favourable,  but  not  thriving  and  multiplying  unless 
they  are  peculiarly  favourable,  even  then  usually  not  develop- 
ing or  multiplying  very  rapidly.  Let  us  imagine  that,  in  the 
growth  of  the  tumour  and  in  the  destruction  which  is  occa- 
sioned by  its  growth,  masses  of  cells  are  detached  and  carried 
to  distant  parts  of  the  body,  where  they  sometimes  meet  with 
conditions  which  are  favourable  to  their  maintenance  and 
multiplication;  or  that  young  cells,  or  spores  of  cells,  gain 
acce&o  to  the  interior  of  the  blood  vessels  and  lymph  vessels, 
and  are  caught  up  and  carried  in  the  circulation  until  they 
are  arrested  in  the  vessels  of  distant  organs  and  tissues, 
wnere  they  may,  or  may  not,  meet  with  conditions  which 
are  favourable  to  their  maintenance  and  multiplication. 

Let  it  be  understood  that  they  take  no  part  in  the  main- 
tenance or  repair  of  the  body  in  which  they  live;  that 
they  are  not  themselves  transformed  into  the  normal  tissues 
of  the  part  in  which  the  tumour  grows,  nor  do  they  transform 
the  cells  of  the  part  into  their  own  likeness ; and  that  the 
only  relation  between  the  cells  of  the  part  and  the  cells  of  the 
tumour  is  that  the  cells  of  the  part  are,  so  to  speak,  com- 
manded to  form  a stroma  suitable  to  their  support  and  main- 
tenance. Let  us  take  no  heed  for  the  moment  of  the  like- 
ness of  the  cells  of  the  tumour  to  the  normal  cells,  and  we 
have  all  the  materials  which  are  needed  to  explain  almost 
all  the  phenomena  of  carcinoma  with  which  we  are 
acquainted: — 

The  commencement  of  the  disease  in  the  form  of  a tumour 
which  is  scarcely  more  than  a tiny  spot  or  an  indolent  lump, 
without  pain  and  without  discomfort,  which  has  probably 
been  growing  for  some  time  before  it  was  discovered.  The 
increase  of  the  tumour,  usually  not  very  rapid,  but  sometimes 
more  slowly,  sometimes  more  rapidly,  as  the  conditions  of 
life  are  favourable  to  the  cell,  and  its  vitality  is  less  or 
greater.  The  destruction  of  the  tissues  of  the  part  in  which 
the  tumour  grows.  The  exposure  of  the  tumour  when  the 
superficial  structures  are  destroyed,  and  the  consequent  pro- 
cesses of  suppuration,  ulceration,  and  sloughing,  due  to  the 
access  of  pathogenic  organisms  to  the  tumour  cells.  The 
long  lines  of  cells,  similar  to  those  of  the  tumour,  which  are 
often  found  beyond  the  limits  of  the  tumour  in  the  interstices 
between  the  muscular  fibres.5  The  occasional  blocking  of  the 
calibre  of  lymph  vessels  and  blood  vessels  by  a similar  extension 
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along  them  of  the  multiplying  cells  of  the  tumour,  which  have 
gained  access  to  them  at  some  point  where  the  walls  are 
weak  or  broken.  The  frequent  occurrence  of  secondary 
masses  in  glands,  and  lungs,  and  liver,  and  in  other  organs 
and  tissues ; each  mass  composed  of  cells  so  like  in  shape 
and  character  to  those  of  which  the  primary  tumour  is  made 
up,  that  there  is  no  doubt  of  their  source,  so  like  that  the 
nature  of  the  primary  disease  may  often  be  determined  with- 
out fail  from  an  examination  of  the  secondary  growths.  The 
occasional  occurrence  of  tumours  in  the  lungs  due  to  the 
detachment  of  small  masses  of  cells  which  are  carried  in  the 
air  stream,  and  deposited  in  the  smallest  bronchi,  and  which 
are  composed  of  cells  precisely  similar  to  those  of  the 
primary  disease  —All  these  phenomena  are  at  once  clear 
to  us. 

We  can  understand  not  only  why  these  secondary  growths 
occur,  but,  in  a manner,  why  they  fail  to  occur.  The  condi- 
tions are  not  favourable  to  the  activity  and  multiplication  of 
the  cell.  And,  bearing  in  mind  the  tenacity  of  life  with  which 
the  cell  is  endowed,  we  may  assume  that  although  the  condi- 
tions are  not  for  the  moment  favourable  to  the  active  life  of 
the  cell,  they  are  yet  not  so  unfavourable  as  to  destroy  it, 
and  that  it  may  lie  dormant  in  the  parts  to  which  it  has 
gained  access  during  long  periods  of  time,  until  the  conditions 
become  more  favourable,  when  it  resumes  its  activity,  and 
multiplies  as  if  it  still  formed  part  of  the  original  tu  mour. 
Thus  we  can  understand  why  the  occurrence  of  secondary 
tumours  in  the  glands  and  other  organs  is  sometimes  so  long 
deferred.  We  can  appreciate  something  of  the  conditiors  on 
which  depend  very  late  occurrences  of  carcinoma  in  glands 
and  other  organs  which  take  place  years  after  the  suc- 
cessful removal  of  the  primary  disease,  and  which 
have  always  been  a puzzle  to  us.  During  those  long 
years  the  cells  have  probably  lain  dormant,  not  dead, 
but  sleeping,  until  what  we  are  pleased  to  call  “ some  chance  ” 
awakens  them  from  their  torpor,  puts  new  life  into  them,  and 
enables  them  to  prosper  and  multiply  exceedingly.  More 
than  once  I have  seen  carcinoma  thus  lighted  up  in  glands 
long  after  it  ought  naturally  to  have  occurred,  and  just  when 
we  were  beginning  to  hope  that  all  danger  was  at  an  end ; 
once  by  exposure  of  the  side  of  the  neck  to  a cold  draught 
during  several  hours,  and  more  than  once  by  an  attack  of  in- 
flammation of  a salivary  gland,  within  or  in  the  immediate 
neighbourhood  of  which  the  lymphatic  glands  were  placed. 

We  can  understand  why  our  operations  fail  and  why  they 
succeed.  Tne  surrounding  tissues  are  already  widely  infil- 
trated by  the  parasite  in  the  one  case,  and  we  have  not  cut 
beyond  it ; or  it  has  already  gained  access  to  some  gland  or 
distant  organ.  In  the  other  case,  it  is  less  vigorous  and  active, 
and  having  gained  but  a poor  foothold  on  the  tissues  of  the 
host,  has  been  easily  and  effectively  removed.  The  action  of 
destructive  agents  is  just  as  intelligible:  it  is  a question  of 
complete  destruction. 

As  certain  tissues  and  organs  of  the  host  receive  the  wander- 
ing cells  coldly,  as  if  they  would  only  harbour  them  and  give 
them  shelter,  so  we  may  assume  that  there  are  tissues  and 
organs  of  the  host  which  are  not  suited  to  the  support  of  the 
cell,  and  which  never  can  be  rendered  suitable  ; and  that 
there  are  other  tissues  and  organs  which  are  only  suitable  at 
certain  times  and  under  certain  conditions.  And,  as  these 


10 


may  become  more  suitable  at  one  time  and  the  cells  may  not 
merely  find  refuge  in  them  but  may  even  grow  and  multiply  ; 
so,  at  another  time,  circumstances  may  render  them  less 
suited  to  the  life  of  the  carcinoma  cell,  and  we  can  thus  com- 
prehend those  rare  instances  in  which  the  carcinoma  under- 
goes spontaneous  cure,  either  without  or  after  operation.  And 
in  the  same  way  we  can  understand  the  rise  and  fall  in  the 
tide  of  carcinoma,  how  the  tumours  are  at  one  time  smaller, 
and  again  larger  and  more  active;  how  the  patient  may, 
indeed,  seem  to  have  been  cured,  but  the  cure  has  been  delu- 
sive, due  to  lowered  vitality  of  the  parasite  or  to  raised  resist- 
ance of  the  tissues  of  the  host.  And  to  this  greater  resist- 
ance we  must  attribute  the  happy  result  of  those  treatments, 
such  as  removal  of  the  ovaries,  or  the  administration  of  such 
remedies  as  thyroid  extract,  which  have  occasionally  achieved 
a success  which  has  raised  the  wildest  hopes  in  the  minds  of 
patients  and  their  medical  men. 

With  regard  to  the  general  condition  of  the  host  at  the 
time  of  the  first  appearance  of  carcinoma,  it  is  a matter  of 
common  knowledge  that  many  parasites,  particularly  vege- 
table, obtain  access  to  the  body  of  the  host  when  its  strength 
is  impaired;  and  it  is  equally  a matter  of  common  knowledge 
to  our  profession  that  many  of  the  patients  who  suffer  from 
carcinoma  “are,  for  their  age,  in  a full  average  of  general 
good  health.” 0 But  it  must  not  be  forgotten  that,  although 
the  health  of  the  whole  body  may  be  or  seem  to  be  unim- 
paired, the  health  of  the  part  attacked  is  more  frequently 
impaired  than  not.  Of  the  greater  liability  of  one  sex  than 
the  other  to  carcinoma,  it  may  be  safely  held  that  this  is 
largely  a question  of  the  greater  or  less  liability  of  particular 
organs  and  tissues,  and  of  their  condition  at  the  time  of  the 
attack.  And  again,  of  inheritance,  it  may  be  said  that  it  is 
the  inheritance,  not  of  the  disease,  but  of  organs  and  tissues 
which  are  peculiarly  vulnerable  to  the  disease,  and  that  the 
nature  of  the  inheritance  is  the  same  as  that  of  many  persons 
to  the  attack  of  the  tubercle  bacillus. 

Of  the  influence  of  dwelling  and  soil  and  climate  it  is  too 
soon  to  speak.  They  stand  for  the  present  discredited,  and 
the  age  incidence  is  in  the  ascendant.  But  I am  not  yet  dis- 
posed to  rate  them  as  of  no  consequence  in  the  etiology  of 
carcinoma. 

I might  continue  this  part  of  the  subject  to  occupy  the 
remainder  of  the  lecture,  but  there  are  certain  problems  which 
command  attention.  If  the  carcinoma  cell  is  an  independent 
organism,  living  as  a parasite,  it  ought  to  satisfy  some,  at 
least,  of  the  following  requirements : It  should  present  the 
same  or  similar  characters  in  every  part  of  the  host  in  which 
it  occurs ; it  should  be  transmissible  from  one  part  to  another 
of  the  same  host ; it  should  be  transmissible  from  one  host  to 
another  host  under  certain  conditions ; and  it  should  be 
capable  of  living  outside  the  body  of  the  host,  as  some  similar 
parasites  are  able  not  only  to  live  but  to  thrive  and  multiply 
outside  the  body  of  their  host. 

The  first  and  second  of  these  conditions  are  fulfilled  so 
regularly  and  so  frequently  that  every  student  knows  that 
carcinoma  is  conveyed  through  the  medium  of  the  blood  and 
lymph,  and  that  the  characters  of  the  primary  disease  are 
repeated  in  the  secondary  growths  with  such  fidelity  that  the 
variety  and  seat  of  the  primary  growth  can  often  be  accurately 
determined  by  a study  of  the  secondary  growths. 
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The  question  of  the  transmissibility  of  the  parasite  from 
one  host  to  another  host  is  naturally  inseparably  involved  in 
the  question  of  the  infective  nature  of  carcinoma.  In  dealing 
with  this  part  of  the  question,  I must  ask  leave  to  substitute 
the  term  “communicable”  for  the  terms  “Infective”  and 
“ contagious.”  Mere  contact  with  animals  suffering  from  the 
disease  may  be  quite  insufficient  to  communicate  carcinoma ; 
and  the  mere  breathing  of  the  same  air  may  be  equally 
inefficient  to  communicate  carcinoma.  But  that  carcinoma  is 
a communicable  disease  there  can  remain  no  possible  doubt. 
Whether  Morau,  as  Fabre-Domergue  asserts,7  was  the  first 
person  to  successfully  inoculate  mice  with  cancer  some 
fifteen  years  ago,  or  whether  priority  rests  elsewhere,  there  is 
not  the  least  doubt  now  that  carcinoma  of  mice  is  successfully 
inoculated  In  mice  by  many  pathologists  in  many  countries. 
The  experiment  has  been  repeated  with  such  a large  per- 
centage of  success  that  no  one  any  longer  doubts  it.  If, 
therefore,  the  carcinoma  of  the  mouse  is  identical  in  nature 
with  carcinoma  in  the  vertebrate  animals  generally,  carcinoma 
is  a communicable  disease ; and  all  failures  to  communicate  it 
by  inoculation  in  other  animals  than  the  mouse  only  prove 
that  it  Is  difficult  to  inoculate.  The  difficulty  in  the  case  of 
mice  has  been  overcome,  and  it  has  been  overcome  in  spite  of 
the  fact  that  large  numbers  of  healthy  mice  kept  In  cages 
with  carcinomatous  mice  have  not  contracted  the  disease. 
This  circumstance  has  been  employed  to  prove  that  the 
disease  is  not  “infective”  or  “communicable.”  It  only 
proves  that  it  is  exceedingly  difficult  for  healthy  animals  to 
contract  it  from  animals  suffering  from  carcinoma.  And  it 
is  a matter  of  congratulation  to  our  unhappy  race  that  a com- 
municable disease,  such  as  carcinoma,  is  communicated 
spontaneously  so  very  rarely  that  we  may  regard  it  as  “ not 
catching”  from  a popular  point  of  view. 

Hitherto,  I believe  that  all  experiments  which  have  been 
made  with  the  object  of  cultivating  the  carcinoma  cell  outside 
the  body  of  the  host  have  resulted  in  failure,  and  this  has 
been  regarded  as  strong  evidence  against  the  parasitic  theory. 
Even  if  it  be  admitted,  it  is  not  a serious  obstacle  to  the 
acceptance  of  the  theory,  for  there  are  other  parasitic  organ- 
isms which  are  believed  to  be  unable  to  exist  outside  the 
body  of  the  host.  But  I am  sure  the  last  word  has  not  been 
spoken  on  this  part  of  the  subject.  Ballance  and  Shattock,8 
who  do  not  seem  even  to  have  been  successful  in  keeping  the 
cells  alive  outside  the  body  of  the  host,  still  maintained  their 
unshaken  belief  in  the  parasitic  nature  of  the  disease ; and 
themselves  suggested  that  “a  process  of  cultivation  more 
nearly  allied  to  the  natural  ” might  be  indispensable. 

In  their  later  experiments  on  the  inoculation  and  cultiva- 
tion of  psorosperms  from  the  livers  of  rabbits,  they  not  only 
failed  in  every  attempt  to  inoculate  the  parasite,  but  only 
succeeded  in  keeping  it  alive  in  tubes  by  preparing  the  tubes 
with  rabbit-blood  serum.  Even  then  the  authors  thought 
there  was  no  evidence  that  the  psorosperms  multiplied.  Yet 
these  are  organisms  of  the  nature  and  independence  of  which 
no  doubt  exists.  Of  course,  it  may  be  that  the  carcinoma 
cell  Is  an  organism  incapable  of  thriving  and  multiplying  out- 
side the  body  of  the  host.  But  I am  not  at  all  disposed  to 
take  this  for  granted.  Dr.  Bashford  quite  confirms  the  ex- 
perience of  Professor  Jensen9  on  the  vitality  of  the  cells  of 
carcinoma.  Jensen  made  successful  inoculations  from 
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tumours  which  had  been  preserved  for  eighteen  days  in  ice  at 
a temperature  of  0.3  0.,  while  the  incubator  at  body-heat 
seemed  to  agree  with  the  cells  so  ill  that  less  than  forty-eight 
hours  of  it  sufficed  to  render  the  results  of  inoculation  nega- 
tive. Then  Professor  Jensen  forwarded  by  post,  under  sterile 
precautions,  portions  of  tumour  from  Copenhagen  and,  five 
days  later,  Dr.  Bashford  inoculated  it  with  such  success  that 
more  than  25  per  cent,  of  the  inoculations  were  successful. 
After  this,  it  is  clear  it  would  be  premature  to  express  the 
opinion  that  the  cells  of  carcinoma  belong  to  the  class  of 
parasitic  organisms  which  cannot  be  induced  to  thrive  and 
multiply  outside  the  body  of  the  host.  That  they  can  live 
apart  from  the  host  is  clear.  Whether  they  can  thrive  there 
is  yet  to  be  discovered. 

Thus  the  carcinoma  cell  satisfies  what  is  required  of  it  so 
far  that  it  presents  the  same  or  similar  characters  in  every 
part  of  the  body  of  the  host  in  which  it  occurs.  It  is  trans- 
missible from  one  part  to  another  of  the  same  host.  It  is  trans- 
missible under  certain  conditions  from  one  host  to  another 
host.  It  will  live  outside  the  body  of  the  host  for  many  days ; 
and  at  the  end  of  many  days,  if  it  be  placed  in  favourable 
conditions,  it  will  thrive  and  multiply  as  if  it  had  never  left 
the  body  of  the  host. 

I must  confess,  seeing  how  well  this  theory  explains  almost 
all  the  phenomena  of  carcinoma,  and  how  much  evidence  is 
already  present  in  proof  of  it,  I am  surprised  that  it  has 
scarcely  been  maintained  before.  Hauser10  is  the  only  patho- 
logist, so  far  as  I am  aware,  who  has  propounded  it  in  his 
attempt  to  show  that  the  cells  of  carcinoma  are  a new  race  of 
cells. 

In  truth,  everybody  who  has  worked  at  cancer  has  been  far 
more  engaged  in  attempting  to  discover  the  origin  of  the  cell 
than  to  determine  what  it  is.  Our  minds  have  been  possessed 
by  the  conception  of  the  cell  of  carcinoma  as  a normal 
epithelial  cell  which  has  escaped  from  the  bondage  of  the 
laws  which  confine  such  cells,  and  has,  so  to  speak,  run  wild, 
obeying  no  laws  and  performing  no  duties.  Pathologists  have 
been  wondering  what  has  driven  it  to  such  evil  courses.  Some 
have  explained  it  by  assuming  that  every  epithelial  cell  is 
capable  of  acting  in  like  manner  if  certain  restraints,  local  or 
general,  are  lowered  or  removed.  Others  suggest  that  the 
unnatural  activity  of  the  cell  of  carcinoma  is  due  to  irritation 
of  the  cell  itself.  Others  that  the  ill-mannered  and  unmanage- 
able cell  is  derived,  not  from  the  normal  epithelium  but  from 
cells  which  were  intended  to  become  epithelial,  but  which 
have  remained  embryonic  and  in  a dormant  condition  for  as 
many  as  fifty  years  or  more.  And  from  Professor  Farmer11  and 
his  colleagues  we  have  received  information  of  another  kind 
which  may  help  us  to  the  discovery  of  the  genesis  of  carcinoma 
in  the  future. 

Although  for  the  present  I am  much  more  concerned  in 
determining  the  nature  of  carcinoma  than  its  origin,  and  the 
object  of  my  lecture  is  to  persuade  biologists  and  pathologists 
to  help  us  to  solve  the  problem,  which  I do  not  think  so  very 
difficult ; and  although  I might  fairly  claim  that  the  con- 
sideration of  its  genesis  is  no  part  of  my  duty,  it  would  be 
absurd  that  I should  close  my  eyes  to  the  difficulties  of  the 
problem  of  its  origin,  if  the  carcinoma  cell  is  admitted  to  be 
an  independent  organism— a parasite  within  the  body  of  the 
host.  I suppose  we  must  then  assume  that  the  parasite  is 


introduced  into  the  body  from  without,  after  the  manner  of 
parasites  generally ; or  that  it  is  formed,  in  some  unknown 
manner,  within  the  body  of  the  host. 

In  favour  of  the  former  view  many  reasons  can  be  urged. 
Carcinoma  first  appears  in  a very  large  number  of  cases 
either  on  or  j ust  beneath  the  external  or  internal  surface  of 
the  body.  Or,  if  it  appears  at  some  distance  beneath  the 
surface,  it  frequently  attacks  parts  to  which  there  is  free 
access  from  the  surface — take  the  breast  as  an  example.  In 
many  instances  the  part  which  is  attacked  is  lowered  in 
vitality ; it  is  a sick  part : it  has  been  prepared  for  the 
entrance  of  the  parasite  by  injury,  or  long-continued  inflam- 
mation, or  by  degeneration.  We  are  familiar  with  this  pre- 
paration in  parts  which  are  frequently  and  readily  examined, 
Buch  as  the  lower  lip  and  tongue.  And  we  know,  or  think  we 


Fig.  19.— Metastatic  squamous  carcinoma  of  lung.  (Path.  Trans., 
vol.  xxii,  Plate  III.) 

know,  that  the  first  appearance  of  carcinoma  in  these  parts  is 
preceded  by  an  actual  wound  or  sore,  through  which  the 
parasite  may  have  gained  an  entrance.  And  in  similar  parts 
of  the  body  which  are  not  so  readily  examined,  such  as  the 
larynx,  the  oesophagus,  the  intestinal  canal,  we  have  the 
right  to  assume  that  the  occurrence  of  the  disease  is  similarly 
preceded  by  injury,  or  long-continued  inflammation  or 
degeneration.  The  youngest  carcinomata  which  have  been 
studied  by  microscopists  appear  to  be  separate  and  distinct 
from  the  tissues  of  the  part  in  which  they  occur ; and  from 
this  separate  and  distinct  mass  of  cells  the  extension  and 
dissemination  of  the  disease  are  traced  in  so  many  instances 
that  we  cannot  doubt  that  the  conditions  are  the  same  for  all. 
The  natural  or  spontaneous  occurrence  of  carcinoma  accords 
in  its  characters  and  course  with  the  course  and  characters  of 
carcinoma  which  has  been  inoculated  ; and  the  metastases  of 
carcinoma  in  the  body  of  the  host  in  which  it  has  developed 
spontaneously  are  regarded  by  pathologists,  quite  justly,  as 
each  and  every  one  successful  inoculations  of  the  disease 
wherever  they  occur.  Oases  of  auto-inoculation  and  reputed 
cases  of  contagion  of  carcinoma  which  have  been  placed  on 
record  and  which  are  admitted  by  many  pathologists,  but 
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which  are  for  the  moment  discredited  by  the  pathologists  of 
our  own  research,  point  to  the  same  conclusion. 

The  more  frequent  occurrence  of  carcinoma  in  particular 
houses  and  in  particular  districts  suggests  that  the  parasite 
may  exist  outside  the  body  of  the  host  in  those  houses  and  in 
those  districts ; and  although  many  of  the  cases  of  cancer 


Fig.  20— Metastatic  columnar  carcinoma  of  lung.  (Path,  Trans., 
Vol.  xxv,  Plate  VI.) 


Fig.  21.— Metastasis  of  mouse-carcinoma  in  lung  to  show  the  demarca- 
tion between  the  carcinoma  and  the  normal  tissues.  (Bashford, 
Scientific  Reports,  No.  2,  Plate  XI.) 

houses  and  cancer  districts  will  not  bear  close  investigation, 
we  are  not  yet  in  a position  to  regard  them  all  as  worthless. 
Indeed  there  is  so  much  to  be  said  in  favour  of  the  entrance 
of  the  parasite  from  without,  and  the  theory  is  so  inviting  and 
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would  render  the  further  study  of  the  disease  so  much  more 
simple,  that  I set  down  with  reluctance  the  evidence  against 
it ; but  this  is  so  important  and  of  such  a character  that  it  is 
impossible  to  pass  it  by. 

First,  the  characters  of  the  carcinoma  cell,  the  parasite. 
These  conform  so  closely  to  the  characters  of  the  epithelium 
of  the  part  in  which  the  carcinoma  first  appears  that,  for 
some  thirty  years,  Waldeyer’s  theory  of  the  descent  of  the 
carcinoma  cell  from  the  normal  epithelium  has  held  almost 
undisputed  sway  over  the  minds  of  pathologists.  The  same 
type  of  cell  prevails  in  all  the  metastases  of  the  same  car- 
cinoma. The  three  great  types — the  squamous,  the  columnar, 
and  the  spheroidal— are  so  constantly  reproduced  in  their 
metastases  that  there  is  seldom  any  difficulty  in  recognizing 
them.  The  squamous  type,  so  far  as  we  know,  never  arises  in 
or  in  the  vicinity  of  columnar  or  spheroidal  epithelium.  The 
columnar  type  only  arises  in  close  contact  with  tubes  lined  with 
columnar  epithelium ; and  the  spheroidal  type  arises  only 
close  to  acini  which  are  lined  with  spheroidal  epithelium. 
The  constancy  of  this  phenomenon  is  not  questioned ; the 
difficulty  is  to  explain  it.  We  may  conceive  that  a single 
parasite  gains  entrance  to  the  body  from  without,  comes  in 
close  contact  with  the  epithelial  cells  of  the  part  in  which  it 
settles,  and  Is  so  impressionable  that  it  is  moulded  into  the 
shape  and  develops  the  characters  of  the  normal  epithelium. 
Even  if  the  parasite  were  crossed  with  the  normal  epi- 
thelium, it  would  be  difficult  to  understand  why  the  resulting 
cells  should  be  so  strongly  influenced  ^y  the  mere  breeding -in 
of  the  two  kinds  of  cel) — the  parasi te  and  the  normal  cell. 
And  it  is  still  more  diflfi  ult  to  under.1  'and  why  the  influence 
should  be  transmitted  from  generation  to  generation  of  the 
resulting  cells,  so  that  the  cells  of  every  metastasis  present 
the  general  characters  of  the  epithelial  cell.  Again,  we  may 
conceive  the  idea  of  several  parasites,  one,  for  instance,  for 
each  of  the  three  great  types  of  epithelial  cell— a squamous 
parasite,  a columnar  parasite,  and  a spheroidal  parasite. 
But  it  would,  even  then,  be  necessary  to  admit  that  each  of 
the  three  parasites  will  only  thrive  and  multiply  when  It  is 
introduced  into  the  body  in,  or  in  the  near  neighbourhood  of, 
the  epithelium  which  it  resembles  ; or  when,  by  chance,  it 
finds  its  way  there.  The  proposal  is  so  improbable  that  we 
reject  it  as  soon  as  uttered. 

Quite  apart  from  the  mere  anatomical  characters  of  the 
three  types  of  cell,  and  quite  apart  from  the  differences  in 
malignancy  of  carcinomata  which  depend  on  the  anatomical 
features  and  relations  of  the  parts  In  which  the  tumours  grow, 
there  are  reasons  for  suspecting  that  the  cells  themselves 
vary  in  the  powers  they  possess.  It  is  notorious  that 
squamous  carcinomata  chiefly  affect  the  tissues  in  the  imme- 
diate neighbourhood  of  the  part  in  which  they  grow  and  the 
associated  lymphatic  glands,  and  that  they  are  rarely 
disseminated  in  other  parts  of  the  body.  It  is  equally 
notorious  that  spheroidal  carcinomata  form  their  metastases 
in  the  glands,  the  lungs,  the  liver,  the  bones,  and  other 
organs  and  tissues.  And  it  is  perfectly  well  known  that 
columnar  carcinomata  also  form  their  metastases  in  the 
glands,  the  lungs,  and  liver.  These  peculiarities  can  only  be 
In  part  attributed  to  the  relation  of  the  parts  in  which  the 
three  varieties  of  carcinoma  primarily  occur  to  the  parts  in 
which  their  metastases  are  found.  And  we  can  only 
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assume  that  the  columnar  and  spheroidal  cells  are  hardier 
than  the  squamous  cells,  and  that  they  find  in  many 
parts  of  the  body  of  the  host  conditions  which  are 
favourable  to  their  development;  while  the  squamous 
cells  are  more  dainty,  or  less  hardy,  and  require  more 
favourable  conditions  generally,  and  that  theBe  conditions  are 
usually  only  found  in  certain  parts.  This  is  sometimes 
singularly  illustrated  in  cases  in  which  two  varieties  of  carci- 
noma occur  simultaneously  in  the  same  individual.  Recently 
an  old  gentleman  in  whom  I took  great  interest  died  after 
many  months  of  suffering  from  carcinoma  of  the  larynx  and 
carcinoma  of  the  rectum.  The  symptoms  of  the  carcinoma  of 
the  larynx  were  present  long  before  the  symptoms  of  the 
carcinoma  of  the  rectum,  but  I will  not,  on  that  account, 
undertake  to  say  that  the  carcinoma  of  the  larynx  preceded, 
in  point  of  time,  the  carcinoma  of  the  rectum.  The  post- 
mortem examination  discovered  that  a large  part  of  the  larynx 
had  been  destroyed  by  the  disease,  and  the  variety  of  carci- 
noma was  squamous.  There  was  in  the  rectum  an  ulcerated 
columnar  carcinoma  which  had  occluded  the  lumen  of  the 
bowel.  There  were  some  cancerous  glands  in  the  neck,  and 
these  contained  squamous  carcinoma ; and  there  were  a few 
small  metastases  of  carcinoma  in  the  lung.  Now,  the  carci- 
noma of  the  larynx,  having  been  ulcerated  for  several  months 
and  lying  right  over  the  entrance  to  the  air  passages,  might 
have  been  expected  to  be  the  father  of  the  tumours  in  the  lung  ; 
while  the  carcinoma  of  the  rectum  being  far  distant  from  the 
lung,  and  having  no  other  access  to  it  than  the  medium  of 
the  blood,  which  was  common  to  both  carcinomata,  could 
scarcely  have  been  suspected  as  the  more  likely  parent.  Yet 
it  was  so,  for  the  characters  of  the  tumours  of  the  lung  were 
those  of  columnar  carcinoma.  Where  two  varieties  of  carci- 
noma come  in  contact,  the  one  is  said  to  invade  the  other, 
and  the  stronger  remains  in  possession  of  the  field  ;12  but  I do 
not  know  whether  the  spheroidal  and  columnar  carcinomata 
under  these  circumstances  always  prevail  over  the  squamous 
carcinomata. 

Secondly,  there  is  the  difficulty  of  the  structure  of  carci- 
noma, the  arrangement  and  disposition  of  the  parasitic  cells, 
and  the  stroma  or  framework  in  which  they  are  disposed  and 
arranged.  It  has  been  already  etattd  that  the  stroma,  so  far 
as  the  latest  researches  can  decide,  is  derived  from  the  con- 
nective tissue  of  the  part  in  which  the  tumour  grows.  It  may 
be  said  to  hold  a subordinate  position  in  the  anatomy  of  the 
disease.  If  the  formation  of  the  stroma  is  attributed  to  the 
irritation  produced  by  the  presence  of  the  carcinoma  cells,  we 
should  expect  that  it  would  be  very  similar  for  each  of  the 
three  types  of  carcinoma  tumour.  But  this  is  not  the  case. 
The  stroma  of  each  of  the  three  types  is  peculiar  to  that  tv  pe, 
within  certain  limits  and  is  not  common  to  all  three.  Tnis 
is  particularly  well  shown  in  columnar  carcinoma,  in  which 
the  cells  are  disposed  and  arranged  in  follicles  similar  to 
normal  follicles  lined  with  columnar  epithelium,  but  rarely 
so  orderly  and  regular.  If  the  formation  of  the  stroma  is 
attributed  to  a kind  of  influence  or  command  exerted  on  the 
connective-tissue  elements  by  the  carcinoma  cells,  like  that 
which  the  epithelial  cells  appear  to  exercise  over  the  con- 
nective-1 issue  elements  in  the  development  of  the  body,  it  is 
still  more  difficult  to  conceive  that  parasitic  cells  entering 
the  body  from  without  should  acquire  such  a specific  in- 
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fluence  over  the  connective-tissue  elements  of  the  part  in 
which  they  settle. 

Thirdly,  there  is  what  is  termed  the  “age incidence  ” of  car- 
cinoma. And  I speak  particularly  of  carcinoma  here  because 
I still  hold  to  the  opinion  that  the  age- incidence  of  sarcoma 
and  carcinoma  is  essentially  different.  But  for  carcinoma 
there  is  no  doubt ; it  occurs  spontaneously  in  individuals,  lor 
the  most  part  beyond  the  period  of  middle  life.  And  the 
longer  men  and  women  live  the  more  likely  are  they,  in  com- 
parison with  the  total  number  of  persons  living  at  that  age,  to 
suffer  from  carcinoma.  In  other  words,  the  liability  to  the 
first  attack  of  carcinoma  increases  as  age  advances.  The 
Imperial  Cancer  Research  has  taught  us  that  this  law  is 
probably  as  true  for  animals  as  it  is  for  man.  And 
our  Director  suggests  that  it  is  equally  true  for  organs.  But, 
however  that  may  be,  we  have  to  face  the  problem  of  the 
occurrence  of  carcinoma  in  relation  to  age.  "Why  are  middle- 
aged  and  old  people  so  much  more  liable  to  carcinoma  than 
young  people,  so  much  more  so  that  young  people  are  gener- 
ally regarded  as  almost  exempt  from  carcinoma  ? For  many 
years  past  the  question  has  been  answered  on  the  assumption 
of  the  descent  of  the  carcinoma  cell  from  the  normal  epithe- 
lium. And  the  answer  has  been  that  this  descent  cannot  take 
place  unless  the  tissues  are  df  generated,  and  that  this  de- 
generation is  the  result  of  advancing  age.  We  might  still 
accept  the  necessity  of  degeneration  of  the  tissues,  and  assume 
that  a parasite  of  the  nature  of  the  carcinoma  cell  cannot 
enter  the  body  and  obtain  a foothold  in  it  unless  the  tissues 
are  degenerated.  There  is  nothing  unreasonable  in  the  suppo- 
sition. But  inoculation  experiments  on  mice  have  shown  that, 
although  mouse  carcinoma  occurs  spontaneously  only,  so  far 
as  Is  known,  in  aged  mice,  yet  inoculation  of  the  disease  is  as 
successful  In  young  mice  as  it  is  in  old  mice.  So  that  it 
would  seem  that  the  tissues  of  the  young  and  healthy  are 
quite  suited  to  the  maintenance  and  prosperity  of  the  parasitic 
cells,  but  that  they  are  not  able  to  produce  them. 

It  must  be  admitted  that  these  three  features  of  carcinoma, 
the  characters  of  the  cell,  the  structure  of  the  tumour,  and 
the  age-incidence,  make  it  difficult  to  conceive  the  idea  of  a 
parasite  introduced  into  the  body  from  without.  And  they 
do  strongly  suggest  that  the  parasite  is  actually  formed  or 
developed  within  the  body  of  the  host,  and  that  it  is  in  some 
manner  derived  from  the  elements  of  the  host.13  Hauser  has 
no  doubt  that  his  new  race  of  cells  is  derived  from  the  elements 
of  the  host,  and  appears  to  find  no  difficulty  in  the  hypo- 
thesis. I confess  it  is  to  me  an  astounding  proposition  ; for, 
set  forth  in  plain  terms,  it  is  none  other  than  the  origin  of 
new  species  of  the  lowest  forms  of  animal — of  protozoa.  The 
mode  of  origin  which  is  suggested  is  so  different  from  that  we 
have  been  accustomed  to  accept  for  the  last  five- and- twenty 
years,  that  I scarcely  dare  to  set  It  down  in  words.  That  there 
will  be  much  discussion  and  dispute  over  it  I cannot  doubt ; 
for  I am  quite  confident  that  time  and  research  will  confirm 
the  view  I have  expressed  to  day  of  the  nature  of  the  carcinoma 
cell.  And,  as  I am  anxious  that  it  should  be  confirmed  as 
speedily  as  possible,  I will  indicate  the  weak  links  in  the 
chain  of  evidence,  and  the  means  by  which  they  may  be 
strengthened. 

We  want  to  complete,  If  possible,  the  life  history  of  the 
carcinoma  cell  outside  the  body  of  the  host ; and,  with  this 

a 


18 


end  in  view,  repeated  attempts  should  be  made  to  induce  the 
parasite  to  thrive  and  multiply  under  artificial  conditions, 
which  will  permit  the  study  ol  every  phase  of  its  existence. 
We  have  learned  that  it  can  live;  we  have  now  to  learn 
whether  it  can  thrive  outside  the  body  of  the  host. 

We  need  incessantly  repeated  attempts,  under  all  con- 
ceivable conditions,  to  inoculate  the  carcinoma  cells  in  other 
animals  than  the  mouse.  The  Imperial  Cancer  Research  is 
occupied  with  these  experiments  at  the  present  time — thus 
far  without  success.  I would  suggest  that  the  cultivation  and 
Inoculation  experiments  are  far  more  likely  to  be  successful  if 
they  are  preceded  by  series  of  experiments  of  the  kind 
practised  years  ago  by  Ballance  and  Shattock14  on  the 
psoroperms  of  rabbits.  The  failure  of  their  attempts  to  culti- 
vate the  parasite  and  to  inoculate  the  rabbit  with  psorosperms 
taken  from  rabbits  clearly  shows  that  the  cultivation  and 
inoculation  of  parasitic  protozoa  is  not  by  any  means  so 
simple  a matter  as  it  might  be  deemed  to  be,  and  that  the 
laws  and  methods  of  these  cultivations  and  inoculations  must 
be  studied  and  practised  again  and  again  under  various  con- 
ditions before  the  lesson  can  be  learned  and  successfully 
applied.  In  the  prosecution  of  this  study  lies  the  clue  to  the 
Inoculation  of  other  animals  besides  the  mouse. 

Finally,  we  want  the  most  careful  and  detailed  study  of 
cases  of  reputed  contact  cancers  occurring  in  the  same  indi- 
vidual and  from  one  individual  to  another.  This  is  the  only 
research  for  which  I am  competent,  and  in  which  I may  hope 
to  take  a part.  Our  Director  has  pointed  out  to  me  that,  in 
many  of  the  cases  in  which  one  individual  is  reputed  to  have 
caught  cancer  from  another,  the  disease  is  not  the  same  in  the 
two  individuals.  Not  only  is  it  not  the  same  variety  of  carci- 
noma ; it  has  even  been  sarcoma  in  the  one  and  carcinoma  in 
the  other.  Of  course,  such  cases  cannot  at  the  present  moment 
be  accepted  as  cases  of  contagion.  But  all  the  reputed  cases 
of  contagion  should  not  be  condemned  because  many  of  them 
appear  to  be  worthless.  Each  individual  case  must  be  inves- 
tigated on  its  own  merits  ; and  I have  a very  strong  impression 
that  some  cases  of  true  contagion,  if  only  a very  few,  will  be 
discovered.  I would  not  yet  cast  aside  the  cases  which  appear 
to  have  no  value  because  the  disease  is  not  of  the  same  variety 
in  the  giver  and  the  receiver.  They  should  be  carefully 
recorded  by  competent  observers,  in  the  hope  that  even  they 
may  throw  some  light  on  the  problems  which  we  have  to 
solve.  I am  sure  there  is  no  circumstance  so  small  that  it 
should  be  lightly  passed  over  in  this  investigation  ; and,  on 
the  other  hand,  that  there  is  no  obstacle  so  large  that  it 
should  not  be  boldly  faced  and  treated  without  prejudice. 
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